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GENERAL INFORMATION 


The Institute 


The Institute of Radio Engineers serves those inter- 
ested in radio, allied electronics, and communications 
fields through the presentation of technical material, 
and by the monthly publication of PROCEEDINGS OF THE 
I.R.E., a technical journal. The Institute also pub- 
lishes IL.R.E. Standards, a number of Professional Group 
Publications, as well as a Convention Record. 

Membership has grown from a few dozen in 1912 to 
more than 35,000 in 1953. There are several grades of 
membership, depending on the qualifications of the ap- 
plicant, with dues ranging from $5.00 per year for Stu- 
dents to $15.00 per year for Members, Senior Members, 
Fellows, and Associates of more than five years’ stand- 
ing. 


PROFESSIONAL GROUPS 


To serve more fully the many special fields of inter- 
est, Professional Groups have been formed in each of 21 
technical fields on an Institute-wide basis, with member- 
ship open only to IRE members. 

Group activities include the sponsoring of symposia 
and conferences, and the publication of TRANSACTIONS 
OF THE I.R.E., journals containing technical material 
of special interest to Group members. To support Group 
activities, assessment fees may be levied by the Groups 
on their members. 


The PRocEEDINGS 


The PRocEEpINGs has been published without inter- 
ruption from 1913, when the first issue appeared. Over 
4,700 technical contributions have been included in its 
pages, portraying a currently written history of devel- 
opments in both theory and practice. The contents of 
papers are the responsibility of the authors and are not 
binding on the Institute or its members. All rights of 
republication are reserved by the Institute. 

Annual subscription rates for the United States of 
America, its possessions, and Canada, $18.00; to college 
and public libraries when ordering direct, $13.50; other 
countries, $1.00 additional for postage. 


The TRANSACTIONS 


TRANSACTIONS have been published at intervals by 
Professional Groups since December, 1951, when the 
first issue appeared. A total of nearly 500 specialized 
technical papers have thus been made available to 
Group members during the first year of publication. All 
papers published in the TRANSACTIONS are procured and 
reviewed by the respective Professional Group. The 
contents of papers are the responsibility of the authors 
and are not binding on the Institute, the Groups, or 
their members. All rights of republication are reserved 
by the Institute. The annual contents of the TRANSAC- 
TIONS are published in a separate index. The TRANSAC- 
TIONS are sent free to paid members of the respective 
Groups. 


Subscription rates covering all issues of TRANSAC- 
TIONS published during the twelve-month period start- 
ing July 1, 1952, for the United States, its possessions, 
and Canada, $100; to colleges and public libraries, $75. 


I.R.E. STANDARDS 


IRE Standards, as listed on Cover IV of the Index to 
the PROCEEDINGS, are available for those who wish to 
buy them at the prices indicated. 


CoNVENTION RECORD 


In 1953, for the first time, the Institute published the 
first volume of the Convention Record of the I.R.E. 
This comprises, in ten parts, a record of more than 200 
papers presented at the annual national Convention. 
The subject matter of each part is devoted to a special- 
ized field of electronics. 

All members of the I.R.E. Professional Groups re- 
ceive a copy gratis of that part of the Record that con- 
tains papers within the member’s specialized field of 
interest. Any one part of the Convention Record, or all 


. ten parts, can be purchased. Prices of individual parts, 


and a list of the subject matter contained in each, are 


shown in the price list on page 10 of the Convention 
Record index. : 
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Electronique Generale, by Blanc-Lapierre, 
Goudet, and Lopostelle (Reviewed by 
R. Ragazzini): 4789 
Electron Tubes in Industry, by Keith 
Henney and James D. Fahnestock (Re- 
viewed by Harold A. Zahl): 4684. 
English-French Dictionary of Terms Rela- 
tive to Electronique, Electronic and Joint 
Applications, by H. Piraux: 4734 
Essentials of Microwaves, by Robert B. 
Muchmore (Reviewed by Frank E. 
Arams): 4785 
Filter Design Data for Communications 
Engineers, by J. H. Mole (Reviewed by 
_ W.N. Tuttle): 4737 
Faster Than Thought, by B. V. Bowden 
(Reviewed by W. Buchholz): 4735 
Fundamentals of Electronic Motion, by 
Willis W. Harman (Reviewed by Har- 
old A. Zahl): 4790 
Fundamentals of Engineering Electronics, 
by William G. Dow (Reviewed by J. G. 
Brainerd): 4579 
Handbook of Engineering Fundamentals, 
edited by Ovid W. Eshbach (Reviewed by 
‘ Albert Preisman): 4545 
Harmonics Sidebands and Transients in 
Communications Engineering as Studied 
by the Fourier and Laplace Analyses, by 
C. Louis Cuccia (Reviewed by Samuel 
Seely): 4507 
High Enery Particles, by Bruno Rossi (Re- 
viewed by J. B. H. Kuper): 4583 ; 
High Fidelity Simplified, by Harold D. 


pees (Reviewed by Bruce P. Bogert): 


High Frequency Transmission Lines, by 
ie France (Reviewed by A. G. Clavier): 
4 


How to Improve the Utilization of Engineer- 
ing Manpower, prepared by the National 
Society of Professional Engineers (Re- 
viewed by John L. Callahan): 4732 

Instrument Engineering, by C. S. Draper, 

. McKay, and S. Lees (Reviewed by 
Arnold P. G. Peterson): 4507 

The International Telecommunication Un- 
ion, an Experiment in International Co- 
operation, by George Arthur Codding, Jr. 
(Reviewed by L, E. Whittemore): 4580 

Introductory Electrical Engineering, by 
Willis and Chandler (Reviewed by L. H. 
O'Neill): 4784 

The Magnetron, by R. Latham, A. H. King, 
and L. Rushforth (Reviewed by J. R. 
Black and W. G. Dow): 4505 

Mass Spectroscopy in Physics Research, 
National Bureau of Standards Circular 
522 (Reviewed: by R. E. Lapp): 4739 

Mathematical Physics, by Donald H. Men- 
zel (Reviewed by Lloyd T. DeVore): 4791 

Measurements at Centimeter Wavelength, 
by Donald D. King (Reviewed by 
Anthony B. Giordano): 4482 

Molecular Microwave Spectra Tables, by 
Paul Kisliuk and Charles H. Townes, 
National Bureau of Standards Circular 
518: 4582. 

Most Often Needed 1952 Radio Diagrams 
and Servicing Information Compiled by 
M. N. Beitman (Reviewed by David Sili- 
man): 4480 

New Books: Proceedings of the National 
Electronics Conference, Vol. 8: 4576 

New Zealand Radio Meteorological Investi- 
gation, the Canterbury Project Report of 
Factual Data, Vol. I (Reviewed by Martin 
Katzin): 4581 

The Oxide-Coated Cathode, Vol. One— 
Manufacture, by G. Hermann and S. 
He (Reviewed by George D, O'Neill): 

48 


Principles of Color Photography, by R. M. 
Evans, Hanson, Jr.; and W, L. 
Brewer (Reviewed by W. T. Wintring- 
ham): 4736 

Principles and Practices of Telecasting Op- 
erations, by Harold E. Ennes (Reviewed 
by E. K. Jett): 4792 

Principles of Television Servicing, by Carter 
V. Rubinoff and Magdalena E. Wolbrecht 
(Reviewed by John H. Battison): 4685 

Pulse Techniques, by Sidney Moskowitz 
and Joseph Racker (Reviewed by Charles 
J. Hirsch): 4480 

Radio and Radar Technique, by A. T. Starr 


CORD 


(Reviewed by Kerim Onder): 4680 

Radio Antenna Engineering, by Edmund A. 
Laport (Reviewed by Phillip H. Smith): 
4481 


Radio Interference Suppression, by G. L. 
ron (Reviewed by C. T. Grant): 
45 


Radio Operating Questions and Answers, by 
J. S. Horning and Alexander McKenzie 
(Reviewed by Alois W. Graf): 4682 

Radio Spectrum Conservation, A Report of 
the Joint Technical Advisory Committee, 
IRE-RTMA (Reviewed by Edward W. 
Allen, Jr.): 4547 

Radiotron Designer’s Handbook, 4th Ed., 
Edited by F. Langford-Smith (Reviewed 
by Kerim Onder): 4741 

The Science of Color, by the Committee on 
Colorimetry of the Optical Society of 
ec ie (Reviewed by Pierre Mertz): 
4758 


Statistical Theory with Engineering Ap- 
plications, by A. Hald (Reviewed by 
Lloyd T. DeVore): 4504 

Synchros Self-Synchronous Devices and 
Electrical Servo Mechanisms, by Leon- 
ad R. Crow (Reviewed by W. C. Tinus): 
4759 

Synchronisation of Reflex Oscillators, by 
Aly H. Abdel Dayem (Reviewed by T. S. 
Chen): 4783 

Teamwork in Research, Edited by G. P. 
Bush and L. H. Hattery (Reviewed by 
Ralph I. Cole): 4738 

Television Engineering, by E. W. Amos and 
D. C. Birkinshaw in collaboration with 
J. L Bliss (Reviewed by Leslie E. Flory): 
478 


Television Receiver Design: IF Stages, by 
A. G. Uitjens (Reviewed by Garrard 
Mountjoy): 4787 

Theory of Electromagnetic Waves, Sym- 
posium Sponsored by the Geophysical Re- 
search Directorate, Air Force Cambridge 
Research Laboratories, and the Institute 
for Mathematics and Mechanics, New 
York University (Reviewed by George 
Sinclair): 4546 

Thermionic Vacuum Tubes, by W. H. Ald- 
ous, Jr. and Sir Edward Appleton (Re- 
viewed by Scott Helt): 4731 

TV Factbook No. 16: 4578 

TV Troubleshooting and Repair Guide 
Book, Vol. I, by Robert G. Middleton 
(Reviewed by Kenneth Fowler): 4550 

UHF Practices and Principles, by Allan 
Lytel (Reviewed by John H. Battison): 
4510 


Vacuum Tube Oscillators, by William A. 
Edson (Reviewed by.J. R. Price): 4733 
Wave Propagation in Periodic Structures, 
by Leon Brillouin (Reviewed by Seymour 
B. Cohn): 4740 
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INDEX TO SUBJECTS 


This listing includes technical, sociological, economic, and general papers. Numbers refer to chronological list. 


A 


Addendum: 4780 
Pulses in Radar: 4780 
Airborne Electronic Components: 4535 
Reliability: 4535 
Aircraft Navigation: 4589 
Computers: 4589 : 
Punch-Card Controlled: 4589 
Aircraft Steering Computer: 4485 
Ammeter Calibration above 100 Mc: 4474 
Amplification: 4559 
DC: 4559 
Survey of Limits: 4559 
- |Amplifiers: 4457, 4520, 4530, 4536, 4560, 
4590, 4592, 4614, 4661, 4665, 4715, 
4722, 4756 
Audio: 4590 
Push-Pull Single-Ended: 4590 
Band-Pass: 4756 
Alignment: 4756 
Distributed: 4592 
Magnetic: 4722 
In Analog Computers: 4722 
Microwave Superregenerative: 4536 
Fluctuation Noise: 4536 
RC, Electrically Tuned: 4520 
Resistive-Wall: 4614 
Transistor: 4661, 4665, 4715 
Common Collector: 4661 
Pulse Regenerative: 4715 
Transient Analysis: 4665 
Traveling-Wave: 4530, 4560 
Broad-Band Interdigital Circuit: 4278 
Large Signal Behavior: 4560 
UHF Grounded-Grid: 4457 
Amplitude: 4601 
Constant: 4601 
Obtaining 90° Phase Shift: 4601 
Amplitude Modulation: 4591 
Informational Capacity: 4591 
Antennas: 4487, 4495, 4514, 4529, 4532, 
4564, 4598, 4603, 4622, 4645, 4650, 
4654, 4658, 4672, 4750, 4757, 4767, 
4772, 4775, 4778 
Arrays on an Arc: 4529 
Axisymmetrical: 4650 
Current & Voltage Distributions: 4650 
Circular Dielectric-Disk: 4603 
Corner-Reflector: 4564 
Couplers: 4598 
Cylindrical: 4622 
Absorption Gain and Back-Scattering: 
4622 
Fed by Horns: 4775 
Folded Dipole: 4658 
Impedance: 4658 
Linear Array Performance: 4487 
Loran: 4645 
Omnirange: 4772 
Plane-Reflector Problem: 4495 
Polarization Diversity: 4778 
Progress in 1952: 4532 
Slotted: 4750 
Traveling-Wave: 4750 
Slotted Cylinder: 4672 
Sommerfeld’s Formulas: 4654 
Standards and Definitions: 4767 
Television, FM on Empire State Build- 
ing: 4514 
Tschebyscheff Arrays: 4757 
Excitation Coefficients 
widths: 4757 
Arguments, How to Win: 4677 
Arrays: 4487, 4529, 4565, 4597, 4599 
Endfire: 4565 
Optimum Patterns: 4565 
Linear: 4487 
Performance: 4487 
On an Arc: 4529 
Optimum Linear: 4599 


and Beam- 
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For Single Main Beam: 4599 
Ring: 4597 
Tangential or Radial Dipoles: 4597 
Attenuator: 4461 
Magnetic: 4461 
UHF: 4461 
Audio Techniques: 4532 
Progress in 1952: 4532 
Autocorrelation Function: 4728 
Identity With Interferometer: 4728 
Automatic Frequency Control: 4649 
Design Parameters: 4649 
Aviation Electronics:.4743 
Complexity and Unreliability: 4743 


B 


Backward-Wave Tube: 4746 
Body Tissues, Electrical Properties of: 4769 
Boolean Algebra: 4707 


C 


Cable: 4628 
RG/6U Response: 4628 
Cascades: 4497 
Electron Multiplier: 4497 
Remodulation: 4497 
Cathode-Ray Tube: 4612, 4644, 4670, 4776 
Direct-Viewing Memory: 4670 
Intensity-Modulated Screens: 4776 
Information Cells: 4776 
Single or Multi-Gun Tri-Color: 4612 
Chromatron: 4612 
Storage: 4644 
Read-Around-Ratio: 4644 
Cathodes: 4519 
Oxide: 4519 
Thermonic Emission: 4519 
Impurity Migrations Effect: 4519 
Cavity Measurements: 4777 
Circuits: 4486, 4490, 4493, 4530, 4532, 4566, 
4585, 4586, 4587, 4605, 4607, 4623, 
4626, 4638, 4643, 4646, 4651, 4661, 
4664, 4668, 4679, 4690, 4699, 4703, 
4704, 4706, 4708, 4729, 4748 
AFC: 4490 
Lock-In Performance: 4490 
Alternating-Current: 4729 
Review of LePage’s “Analysis”: 4729 
Compter: 4706 
Logical Nets: 4706 
Coupler: 4.605 
Bidirectional Resistive: 4605 
Feedback: 4668 
Signal Flow Graphs: 4668 
Flip-Flop: 4748 
Gyrator: 4643 
Interdigital: 4530 
Traveling-Wave-Type Amplifiers: 4530 
LCR: 4623 
Response: 4623 
NAREC Computer: 4699 
Oscillating: 4646 
Amplitude Stability: 4646 
Pentode Equivalent: 4607 
Degenerative: 4607 
Phase Delay: 4561 
Plug-In: 4708 
Progress in 1952: 4532 
Relay Analyzer Machine: 4704 
Russian Notation: 4626 
Switching: 4664 
Transistors: 4664 
Telephone Switching: 4690, 4703 
Magnetic Drum Memory: 4703 
Relation to Digital Computers: 4690 
Transistor and Tube Analysis: 4638 
Transistors: 4585, 4586, 4587, 4661, 4664 
Common-Collector: 4661 
Negative-Impedance Converters: 4587 
Switching: 4664 


Symmetrical Properties: 4586 
Television: 4585 
Trigger: 4679 
A Transistor: 4679 
Tuned: 4566 
Response to Ramp Function: 4566 
Using Transmission Lines: 4493 
Variable Time-Delay: 4486 
Coaxial Line: 4463 
Matching Termination: 4463 
Coaxial-Waveguide Transducer: 4492 
Codine: 4652 
Feedback Method: 4652 
Coils: 4540 
Single-Layer: 4540 
Characteristics: 4540 
Colorimetry: 4611 
Color Television: 4611 
Color Television: 4515, 4516, 4567, 4588, 
4611, 4612, 4636 
Cathode-Ray Tube: 4612 
Chromatron: 4612 . 
Colorimetry: 4611 
Definitions of Terms: 4516 
Flying-Spot Signal Generator: 4588 
Measuring Techniques: 4588 
Generation of NTSC Color Signals: 4515 
NTSC Revised Specifications: 4567 
Color Television: 4636 
Synchronization: 4636 


Communication Systems: 4501, 4591 


Amplitude & Phase Modulation: 4591 
Informational Capacities Compared: 
4591 
Neutrino: 4501 
Telepathic Transmitting: 4501 


Components: 4535 


Airborne Electronic: 4535 
Reliability: 4535 


Computers: 4485, 4521, 4532, 4589, 4618, 


4619, 4664, 4687 through 4727 
Aircraft Navigation: 4589 
Punch-Card Controlled: 4589 
Aircraft Steering: 4485 
Analog: 4521, 4619, 4693, 4721, 4722, 
4723, 4724, 4726, 4727 
AM-FM Multiplier: 4721 
Applied to Noise Studies: 4726 
Differential Analyzer: 4724 
For Economic Studies: 4727 
Input-Output Unit: 4723 
Magnetic Amplifier: 4722 
Problems: 4724 
ear, of Differential Analyzer: 
' 4724 
Roots of Algebraic Equation: 4619 
Servo-Type Mechanism Requiring Vari- 
able Elements: 4521 
Vs. Digital: 4693 
Analog-to-Digital Converters: 4718, 4719 
Survey: 4718 
For Serial Computing Machines: 4719 
Arithmetic Element: 4696, 4702 
Bendix: 4705 
Boolean Algebra: 4707 
Circuits: 4608, 4699, 4706, 4709, 4715 
Design Values of MSAC: 4709 
OR-AND-OR Pyramids: 4709 
NAREC: 4699 
Plug-In Packages: 4608 
Theory of Logical Nets: 4706 
Transitor Pulse Amplifier: 4715 © 
Coded Decimal Number Systems: 4716 
Compared with Brain: 4687, 4688, 4689 
Design: 4692, 4694, 4695, 4696, 4697, 
4698, 4702, 4705, 4709 o, 
ir na 4695, 4696, 4697, 4698, 
0 


4 
Differential Analyzer: 4705 


: 


IBM Type 701: 4694, 4695, 4696 
Influence of Programming Tech- 
niques: 4692 
OR-AND-OR Pyramids: 4709 
Remington Rand Type 409-2: 4702 
SEAC Specifications: £028 
SWAC: 4697 
Diagnostic Programs: 4700 
Differential wae 4708, 4724, 4725 
Analog: 4724 
Digital: 4705 
Bey, pee Differential Equations: 
a 


Digital: 4618, 4664, 4687 through 4700, 
4702, 4705, 4706, 4708 through 4714, 
4716, 4718, 4720. 
Binary Counter: 4713 

Short Term Storage: 4713 
Circuits: 4699, 4706, 4708 

NAREC: 4699 

Plug-In Packages: 4708 

2-Valued Logic Application: 4706 
Coded Decimal Number Systems: 4716 
Control Systems Analyzed: 4618 
Design: 4692, 4694, 4695, 4696, 4697, 

4698, 4702, 4705, 4709, 4714 
Differential Analyzer: 4705 
IBM Type 701: 4694, 4695, 4696 


Influence of Programming Tech- - 


niques: 4692 
OR-AND-OR Pyramids: 4709 
Remington Rand Type 409-2: 4702 
SEAC: 4698 
SWAC Engineering: 4697 
Limitations: 4687 
Magnetic-Core Matrix Memory: 4711 
Maintenance: 4700 
Programs for Illiac:-4700 
Operation: 4697, 4698, 4700, 4714 
Experience With SWAC: 4697 
Fault Isolation Techniques: 4700 
Magnetic Recording in DIAD: 4714 
SEAC: 4698 
Photographic Storage Media: 4712 
Principles: 4687, 4689 
hag aps 4688, 4689, 4691, 4692, 
4700 


Diagnostic for Iliac: 4700 
Fundamentals: 4691 
Influence on Design: 4692 
To Learn: 4688, 4689 
Smoothing Observational Data: 4720 
Survey of Memory Systems: 4710 
Transistor Switching Circuit: 4664 
Vs. Analogue: 4693 
DYSEAC: 4708 
Electromagnetic Clutch: 4717 
For Noise Studies: 4726 
For Solving Economic Problems: 4727 
‘Game-Playing Machines: 4689 
IBM Type 701: 4694, 4695, 4696 
ILLIAC: 4700 
Learning Machines: 4688, 4689 
Logical Nets: 4706 
Logic Machines: 4689 
Logistics: 4701 
Magnetic-Core Matrix Memory: 4711 
Magnetic Drum: 4714 
Combined Reading and Writing: 4714 
Memory Systems: 4710 
Moore School: 4709 
MSAC: 4709 
NAREC: 4699 
vicki rch of Standards: 4697, 4698, 
470 


SEAC: 4698 
SWAC: 4697 
Naval Research Laboratory: 4699 
OR-AND-OR Pyramids: 4709 
Photographic Storage Media: 4712 
Programming: 4688, 4689, 4691, 4692, 
4700, 4702 
Diagnostic: 4700 
Iliac: 4700 
Digital: 4691 
Fundamentals: 4691 
Influence on Design: 4692 


To Learn: 4688, 4689 
Remington Rand Type 409-2: 4702 
Progress in 1952: 4532 
Relay Circuit Analyzer: 4704 
Remington Rand Type 409-2: 4702 
SEAC: 4698, 4708 
Smoothing Ghee nate Data: 4720 
SWAC: 4697 
Switching Circuit Design Aid: 4704 
Telephone Switching: 4690, 4703 
University of Illinois: 4700 
Control: 4523 
Nonlinear Feedback System: 4523 
Stabilization: 4523 
Corrections to Papers: 4484A, 4533, 4561, 
4563, 4639, 4671, 4755, 4774 
4484A (4370, November, 1952) 
4533: (4385, November, 1952) 
4561: (4371, September, 1952) 
4563: (4434, December, 1952) 
4639: (4639, November, 1952) 
4671 (4649, August, 1953) 
4755: (4667, September, 1953) 
4774: (4664, September, 1953) 
Correlation: 4494, 4669, 4675 
Detector Output Spectra: 4669 
Versus Linear Transforms: 4494, 4675 
Correlator: 4468 
Microwave: 4468 
Coupler, Transvar Directional: 4621 
Couplers: 4598, 4605 
Bidirectional Resistive: 4605 
Pi-Network Antenna: 4598 
Design Procedures for: 4598 
Crystal Control: 4458 
VHF and UHF Oscillators: 4458 
Crystals: 4615, 4747 
Mixer Performance: 4615 
Quartz Resonator: 4747 
Current: 4474 
Above 100 MC: 4474 
Calibrating Ammeters: 4474 
Curricula, Graduate: 4761 


D 


Delay Lenses: 4673 
Index of Refraction Measurements: 4673 
Design: 4489, 4598, 4624, 4627 
Military: 4624, 4627 
Pi-Network Antenna Couplers: 4598 
Wien Bridge Oscillator: 4489 
Detection: 4634 
Synchronous System: 4634 
Detector: 4562, 4606, 4669 
Noise Power Measurement: 4606 
Output Spectra: 4669 
Quadratic: 4606 
Video: 4562 
Germanium Diode: 4562 
Differentiators: 4568 
Iterated-Network Application: 4568 
Diodes: 4526, 4562 
Germanium: 4562 
As Video Detector: 4562 
Planar: 4526 
theta ae Extension: 4526 
Dipoles: 4597, 465 
Tangential or Radial: 4597 
Field es by Ring Quasi-Array of: 


459 
Impedance: 4658 
Direction Finders: 4771 
Long Range System: 4771 
Distortion: 4450 


: 4450 
Reflex Klystrons: 4450 
Diversity Performance, Polarization: 4778 


E 


Echo Distortion: 4730 

Frequency-Division Multiplex: 4730 
Electrical Properties of Body Tissue: 4769 
Electroacoustics: 4532 

Progress in 1952: 4532 
Electromagnetic Clutch: 4717 

For High Accelerations: 4717 


Electronics: 4569, 4570, 4571, 4572, 4573, 
4610 


Definition: 4569, 4570, 4571, 4572, 4573 
Engineers: 4610 
Electron Beams: 4641 
Debunching: 4641 
Small-signal Theory: 4641 
Electron Devices: 4616 
Standards, IRE: 4616 
Methods of Measuring Noise: 4616 
Electron Multiplier Cascades: 4497 
Remodulations: 4497 
Electrdn Tubes: 4447 through 4454, 4476, 
4526, 4527, 4532, 4559, 4593, 4604, 
4607, 4638, 4745, 4746, 4749, 4751, 
4770, 4773,.4776 
Backward-Wave: 4746 
Cathode Ray: 4776 
Intensity-Modulated Screens: 4776 
Circuits: 4638 
Analysis: 4638 
Collimating Magnetic Field: 4527 
Diodes: 4526 
Transit Time: 4526 
Klystron: 4448, 4449, 4450 
Floating-Drift: 4449 
High-Power Pulsed: 4745 
High-Power UHF 
Reflex: 4450 
FM Distortion: 4450 
Limits in DC Amplification: 4559 
Magnetrons: 4593, 4604, 4751 
Inverted: 4604 
Resonator: 4593 
Traveling-Wave: 4751 
Frequency Characteristics: 4751 
Pentode: 4607 
Equivalent Circuit: 4607 
Progress in 1952: 4532 
Resnatron: 4451, 4452 
Axial-Flow: 4452 
Reflex: 4451 
Tetrode: 4447 
UHF 1-KW: 4447 
Traveling-Wave: 4746, 4749, 4751, 4770 
Backward-Wave: 4746 
Helix Impedance: 4749 
en Frequency Characteristics: 
4751 
X Band: 4770 
Triode: 4453, 4454 
UHF: 4453, 4454 
Design: 4454 
RF Performance: 4453 
Voltage Regulator: 4773 
Relaxation Oscillations: 4773 
Engineering Unity: 4476 


F 
Facsimile: 4532 
Progress in 1952: 4532 
Fading: 4633 
Bee by Mountain Obstacle, VGF: 
463 


Faraday Rotation: 4503 
Using Electron Gas: 4503 
Feedback: 4523, 4668 
Nonlinear: 4523 
Control System Stabilization: 4523 
Signal Flow Graphs: 4668 
Feedback Coder: 4652 
Feedback Control Systems: 4532 
Progress in 1952: 4532 
Ferrites: 4460, 4518, 4629 
In Waveguides: 4629 
Measurements: 4518 
Microwaves: 4460 
Field Strength: 4471, 4496, 4654 
Beyond Horizon: 4496 
Statistical Fluctuations: 4496 
KC2XAK, 534.75 MC: 4471 
Sommerfield’s Formulas: 4654 
Filters: 4522, 4596, 4625, 4653, 4753 
Direct-Coupled: 4653 
Narrow-Band: 4653 
Ladder: 4596 
Effects of Terminations & Dissipation 
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on Insertion Loss of: 4596 
Transfer Function Synthesis: 4522, 4753 
Conformal Mapping: 4753 
Twin-T 5 
Flip-Flop Desiens 4748 
Frequency Dividers: 4488 
Locked-Oscillator: 4488 
Frequency, Instantaneous: 4676 
Frequency Modulation: 4514, 4528, 4541, 
4730 
Antenna on Empire State Building: 4514 
Echo Distortion: 4730 
“Instantaneous”: 4541 
Interference Reduction: 4528 . 
Frequency Modulation Distortion: 4450 
Reflex Klystron: 4450 


G 


|Germanium Diode: 4562 
Video Detector: 4562 

. |Graphs, Signal Flow: 4668 

Gyrator, 3-terminal: 4643 


H 


Horns: 4465, 4781 
Calculation of Gain: 4781 
Electromagnetic: 4465 

Hybrid Ring: 4459 
Wide-Band UHF: 4459 


I 


Impedance: 4749 
Circular Helix: 4749 
Traveling-Wave Tubes: 4749 
Industrial Electronics: 4532 
Progress in 1952: 4532 
Information-Handling Systems: 4707 
Boolean Algebra: 4707 
Information Theory: 4468, 4494, 4532, 4669, 
4675, 4728 
Autocorrelation Function: 4728 
Correlation: 4494, 4669, 4675 
Detector Ouput Spectra: 4669 
Versus Linear Transforms: 4494, 4675 
Microwave Correlator: 4468 
Progress in 1952: 4532 
Instantaneous Frequency: 4540, 4676, 4782 
Institute of Radio Engineers: 4631, 4660 
Professional Groups and Chapters: 4660 
Professional Group Plan: 4631 
Instrumentation: 4532 
Progress in 1952: 4532 
Ionosphere: 4555, 4674 
Radio-Ray Path: 4674 
VHF Propagation: 4555 


Junction: 4642 
Waveguide: 4642 


K 

Kinescopes: 4538 

oe Characteristics and Mu Factor: 
Klystrons: 4448, 4449, 4450, 4641 

Floating-Drift-Tube: 4449 

High-Power Pulsed: 4745 

High-Power UHF: 4448 

Reflex: 4450 

FM Distortion: 4450 
2-cavity: 4641 


1b 
Lenses: 4491, 4673 
Dielectric: 4491 
Reflection Measurements: 4491 
Metallic Delay: 4673 
' Index of Refraction Measurement: 4673 
Loop Impedance: 4445 
UHF Magnetron Transmitter: 4445 
Loran Antennas: 4645 


M 


Magnetic Amplifiers: 4722 
In Analog Computers: 4722 
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Magnetic Ferrites: 4518 
Analysis of Measurements: 4518. 
Magnetic Field: 4527 
Collimating: 4527 
ate Permanent Magnet Use: 
2 


45 
Magnetic Field Distributions: 4540 
Single-Layer Coils: 4540 
Magnetic Materials: 4754 
Permeability of Spherical Particles: 4754 
Magnetic-Recording Drum: 4744 
Variable Time-Delay: 4744 
Magnetics: 4532 
Progress in 1952: 4532 
Magnetic Shift Register: 4640 
Magnetometer: 4462 
Microwave: 4462 
Magnetrons: 4593, 4604 
Interdigital: 4593 
Waveguide-Loaded Resonator for: 4593 
Inverted: 4604 
Magnetron: 4751 
Traveling Wave: 4751 
Frequency Characteristics: 4751 
Magnets: 4527 
Ellipsoidal Permanent: 4527 
For Collimating Field: 4527 
Matching Termination; 4463 
UHF and Microwaves: 4463 
Measurements: 4445, 4474, 4491, 4498, 4518, 
4532, 4534, 4588, 4606, 4637, 4662, 
4663, 4669, 4673, 4747, 4777 
Color Television: 4588 
Flying-Spot Signal Generator: 4588 
Current about 100 Me: 4474 
Detector Output Spectra: 4669 
Index of Refraction: 4673 
Metallic Delay Lenses: 4673 
Loop-Impedance: 4445 
UHF Magnetron Transmitter: 4445 
Magnetic Ferrites: 4518 
Microwave Power Meter: 4663 
Mismatch Error: 4663 
Noise: 4534 
Sound Recording and Reproducing: 
4534 


Noise Power: 4606 

With Quadratic Detector: 4606 
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Russell, Alfred W., February, p. 302 
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Samuelson, R. E., January, p. 173 
Schade, Otto, December, p. 1799 
Schlafly, Hubert J., Jr., February, p. 302 
Seely, Walter J., December, p. 1799 
Shields, Ralph R., December, p. 1801 
Skobel, Max, July, p. 943 

Smith, Carl E., December, p. 1801 
Speakman, Edwin A., February, p. 302 
Spicer, Wilmer T., February, p. 302 
Steen, J. R. , October, p. 1549 
Steinhauser, H. B., March, p. 431 
Suffield, F rederick, G., December, p. 1798 
Teare, Dr. B. Richard, Jrg October, p. 1549 
Teasdale, R. D., December, p. 1801 
Thayer, Gordon N., December, p. 1800 
Tinus, William C., December, p. 1800 
Wiener, Francis M., February, p. 302 
Zelazo, Nathaniel K., March, p. 431 
Zworykin, Vladimir K., February, p. 303 


IRE Professional Groups 


Activities 

Airborne Electronics 
February, p. 300 
April, p. 553 
May, p. 683 
June, p. 803 
July, p. 941 
August, p. 1068 
December, p. 1793 
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Antennas and Propagation 
January, p. 171 
May, p. 

June, p. 803 
July, p. 941 
August, p. 1068 

Audio 
January, p. 171 
February, p. 300 
April, p. 553 
May, p. 683 
July, p. 941 
August, p. 1068 

Broadcast and Television Receivers 
February, p. 300 
April, p. 553 
July, p. 941 

Broadcast Transmission Systems 
February, p. 300 
March, p. 430 
May, p. 683 
August, p. 1068 
September, p. 1195 

Circuit Theory 
January, p. 171 
February, p. 300 
April, p. 553 
August, p. 1068 

Communication Systems 
January, p. 171 
March, p. 430 
May, p. 685 
June, p. 803 

Electron Devices 
January, p. 171 
July, p. 941 
August, p. 1068 
December, p. 1793 

Electronic Computers 
February, p. 300 
March, p. 430 
April, p. 553 
May, p. 684 
June, p. 803 
July, p. 941 
September, p. 1195 
October, p. 1532 

Electronic Gilanpnene Parts 
August, p. 1068 

Engineering Management 
January, p. 171 
March, p. 430 
May, p. 684 
June, p. 803 
July, 941 
August, p. 1068 
September, p. 1195 
December, p. 1793 

Industrial Electronics 
June, p. 804 
July, p. 941 
September, p. 1195 

Information Theory 
May, p 
June, p. 804 
July, p. 941 
September, p. 1195 

Medical Electronics 
June, p. 804 
July, p. 941 
November, p. 1678 

Microwave Hieory and Techniques 
January, p. 171 

Nuclear Science 
February, p. 300 
June, p. 804 
July, p. 941 
September, p. 1195 

Quality Control 
September, p. 1195 


Radio-Telemetry and Remote Control 


September, p. 1196 
Ultrasonics 
Petition Received 
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February, p. 300 
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July, p. 941 
- November, p. 1678 
December, p. 1793 
Chairmen, November, p. 1680 


Miscellaneous 


Albuquerque-Los Alamos Section, Radio 
Astronomy Lectures, October, p. 1531 
Allen B. DuMont Receives N. Y. Society 
Award, October, p. 1531 
Automatic Control Courses Offered 
April, p. 522 
W. R. G. Baker Recipient of Two Awards 
August, p. 1066 
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neers 
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March, p. 429 
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August, p. 1067 
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July, p. 940 
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December, p. 1793 
University Courses in Machine Computa- 
tion, October, p. 1531 
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First Call: Authors for IRE National Con- 
vention 
August, p. 1066 
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vention Papers 
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Last Call: Authors for IRE National Con- 


Notice: Members PGQC-1 Transactions 
Available 
January, p. 169 
Notice: a Ultrasonics Professional 
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Marche p ; 
rae! Author Call: IRE National Conven- 


vention, ore foe! 


ae p. 1194 


Obituaries 


Aiken, Charles B., January, p. 174 
Barzilaski, Peter M., September, p. 1197 
Bond, Marion E., May, p. 685 

Brown, George M.., December, p. 1799 
Drew, John Tea November, . 1679 
Dunn, pee! August, p. ie 

Forbes, Henry C., October, p. 1549 
Foss, William L., “April, p p. 556 

Gorham, John E., November, p. 1679 
Hutton, ‘Captain, E. A. D., April, p. 556 
Maller, Melvin, April, p. 556 

Mayer, Emil E., May, p. 685 

McInnes, Harold W., December, p. 1798 
McNicol, Donald, December, p. 1800 
Miller, Samuel C., June, p. 807 
Nicholas, E. A., April, p. 557 
Norgorden, Dr. Oscar, October, p. 1549 
Ports, Earl G., March, p. 431 

Trevey, Clyde B., December, p. 1801 


Report of the Secretary 
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June, p. 808 


Representatives in Colleges 


June, pp. 816-817 
October, p. 1547 
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June, p. 817 
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Sections 
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January, pp. 176-177 
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May, pp. 688-689 
July, pp. 944-945 
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Standards 


Standards on Antennas and Waveguides: 
Definitions of Terms, 1953 
December, pp. 1721-1728 
Standards on Electronic Devices: Methods 
of Measuring Noise, 1953 
July, pp. 890-896 
Standards on Modulation Systems: Defi- 
nitions of Terms, 1953 
May, pp. 612-615 
Standards on Sound, Recording and Repro- 
ducing: Methods of Measurement of 
Noise, 1953 
April, pp. 508-512 
Standards on Television: Definitions of 
Color Terms, Part I, 1953 
March, pp. 344-347 


Back Copies 


The Institute endeavors to keep on hand a supply of 
ack copies of the PROCEEDINGS for sale for the conven- 
ance of those who do not have complete files. However, 
ome issues are out of print and cannot be provided. 

All available back issues of the PROCEEDINGS OF 
HE I.R.E. except November, 1952, are priced at 
2.25 per copy to individual nonmembers; $1.65 per 


copy to public libraries, colleges, and subscription 
agencies; and $1.00 per copy to Institute members. 
Price includes postage in the United States and Canada; 
postage to other countries is ten cents per copy addi- 
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‘umulative Indexes covering the periods 1913-1942 and 1943-1947 are available at the same prices as back issues 


f PROCEEDINGS. 


Proceedings Binders 


Sturdy binders of blue Spanish-grain fabricoid with 
old lettering, which will serve either as temporary 
ransfers or as permanent holders for the PROCEEDINGS 
1ay be obtained in the large size only (1939 to date) at 


he following prices: $2.50 for plain; $3.00 for Vol. No. . 


or year, or your name imprinted; $3.50 for Vol. No. and 
name or name and year imprinted. Postage is prepaid 
in United States or Canada; postage to other countries, 
50 cents additional. Two binders are required to hold 12 
issues. 


Membership Emblems 


The IRE emblem is available to members in three 
seful forms; the lapel button, the pin, and the watch 
harm. Each is of 14-karat gold, enameled in color to 
esignate the grade of membership. 
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Prices on emblems are the same for all grades of 
membership and include Federal tax, postage, and 
insurance or registered-mail fee. 
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~GENERAL INFORMATION 


The Institute 


The Institute of Radio Engineers serves those inter- 
ested in radio, allied electronics, and communications 
fields through the presentation of technical material, 
and by the monthly publication of PROCEEDINGS OF THE 
I.R.E., a technical journal. The Institute also pub- 
lishes I.R.E. Standards, a number of Professional Group 
Publications, as well as a Convention Record. 

Membership has grown from a few dozen in 1912 to 
more than 35,000 in 1953. There are several grades of 
membership, depending on the qualifications of the ap- 
plicant, with dues ranging from $5.00 per year for Stu- 
dents to $15.00 per year for Members, Senior Members, 
Fellows, and Associates of more than five years’ stand- 
ing. 


PROFESSIONAL GROUPS 


To serve more fully the many special fields of inter- 
est, Professional Groups have been formed in each of 21 
technical fields on an Institute-wide basis, with member- 
ship open only to IRE members. 

Group activities include the sponsoring of symposia 
and conferences, and the publication of TRANSACTIONS 
OF THE I.R.E., journals containing technical material 
of special interest to Group members. To support Group 
activities, assessment fees may be levied by the Groups 
on their members. 


The PrRocEEDINGS 


The PRocEEDINGs has been published without inter- 
ruption from 1913, when the first issue appeared. Over 
4,700 technical contributions have been included in its 
pages, portraying a currently written history of devel- 
opments in both theory and practice. The contents of 
papers are the responsibility of the authors and are not 
binding on the Institute or its members. All rights of 
republication are reserved by the Institute. 

Annual subscription rates for the United States of 
America, its possessions, and Canada, $18.00; to college 
and public libraries when ordering direct, $13.50; other 
countries, $1.00 additional for postage. 


The TRANSACTIONS 


TRANSACTIONS have been published at intervals by 
Professional Groups since December, 1951, when the 
first issue appeared. A total of nearly 500 specialized 
technical papers have thus been made available to 
Group members during the first year of publication. All 
papers published in the TRANSACTIONS are procured and 
reviewed by the respective Professional Group. The 
contents of papers are the responsibility of the authors 
and are not binding on the Institute, the Groups, or 
their members. All rights of republication are reserved 
by the Institute. The annual contents of the TRANSAC- 
TIONS are published in a separate index. The TRANSAC- 
TIONS are sent free to paid members of the respective 
Groups. 


Subscription rates covering: all issues of TRANSAC- 
TIONS published during the twelve-month period start- 
ing July 1, 1952, for the United States, its possessions, 
and Canada, $100; to colleges and public libraries, $75. 


I.R.E. STANDARDS 


IRE Standards, as listed on Cover IV of the Index to 
the PROCEEDINGS, are available for those who wish to 
buy them at the prices indicated. 


CoNVENTION RECORD 


In 1953, for the first time, the Institute published the 
first volume of the Convention Record of the I.R.E. 
This comprises, in ten parts, a record of more than 200 
papers presented at the annual national Convention. 
The subject matter of each part is devoted to a special- 
ized field of electronics. 

All members of the I.R.E. Professional Groups re- 
ceive a copy gratis of that part of the Record that con- 
tains papers within the member’s specialized field of 
interest. Any one part of the Convention Record, or all 
ten parts, can be purchased. Prices of individual parts, 
and a list of the subject matter contained in each, are 
shown in the price list on page 10 of the Convention 
Record index. 
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Nore 


Vn TERT ies ACA Rese ee ORL OL LOE AN a A 7 
4. A Theory of Target Glint or Angular Scintillation in Ra- 

Gab LrackIne wR ter CLUanTe Roe coat ee os al we mes aes 13 
5. Automatic Dead Reckoning Navigation Computers for : 

EXIF CCAL EOE Son oc. leet, 1s ca bale ciaeudrae wicks 20 


Session 12: Significant Trends in Airborne Equipment 
(Sponsored by the Professional Group on Airborne Elec- 
tronics). 


6. Some Systems Considerations in Flight Control Servo- 
mechanism Design, R. J. Bibbero and Roland Grandgent 27 
7. Faired-In ADF Antennas, L. E. Raburn.............5. 31 

8. Magnetic Amplifiers for Airborne Application, J. K. Mc- 
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9. Aircraft Electrical Power (Abstract), J. C. Dieffenderfer 
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10. The Effects of Electronics Equipment Standardization on 
Asreratt Performante;G. Co \Sunmaier.. anise oic cetiaes see 44 


Session 37: Radio Telemetry (Sponsored by the Profes- 
sional Group on Radio Telemetry and Remote Con- 


trol). 
11, Telemetering Requirements for Upper Air Rocket Re- 
Sear Cle MEMES DIG Ws cr denis se som « fu, ens heer esos whet saa le 48 
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Admittance Bridge: 181 
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Cathode-Ray Oscilloscope: 179, 183 
Pulse Techniques: 180 
Metrology: 178 
N-P-N Alloy Junction: 115 
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Transient Analysis: 106 
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Automatic Tuning: 42 
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Amplifiers: 129 
Electron Buncher: 131 
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